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© Fluoro-halo-ethers and process to produce them. 



© Flouro-halo-ethers of general formula: 
(R)nC(F) m -0-CAF-CAF 2 

wherein R is a partly or completely halogenated 
hydrocarbon, alky! monoether or alkyl polyether radi- 
cal. A is either chlorine or bromine, n is an integer 
selected between 1 and 2. m is an integer equal to 
3-in. The value n = 2 comprises the compounds 
wherein C is a part of a cyclic ring. 
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"FLOURO-HALO-ETHERS AND PROCESS TO PRODUCE THEM" 




Background of the Invention 



1 . Reid of the Invention 

The present invention relates to flouro-halo- 
ethers and to the process to obtain them. 

More particularly, the present invention relates 
to flouro-halo-ethers suitable to be dehalogenated 
to the purpose of forming the corresponding flouro- 
halogenated vinyl ethers and to the related process 
to obtain them. • 

2. Description of the Prior Art 

From the tecnical literature some types of 
flouro-halo-ethers are hnown, which are advanta- 
geously used as hypnotic or anaesthetic agents, 
and in the phytosanitary and phytopharmaceutical 
field. 

These fluoro-halo-ethers of the prior are are 
characterized in that both the radicals bonded to 
the oxygen atom contain hydrogen. 

U.S. Patents Nos. 3,557,294; 3,897,502; 

3,784,706; 3,764,706; 3,947,595; 3,976,788; 

3,943,256; 3,987,111; 4,357,282 disclose these 
flouro-halo-ethers and the process for preparing 
them. 

U.S. PATENT No.4,334,105 discloses a par- 
ticular type of hafo-ethers, the characteristic of 
which is that of having only one reducible group 
"CZ 2 W on at least one of the radicals bonded to the 
oxygen atom. According to said patent, such char- 
acteristic of reducibility is achieved when "Z" is 
either bromine or chlorine, or both of them. 

The presence of only one reducible group on 
each radical does not allow the corresponding 
vinyl-ethers to be obtained by simple dehaJ overrat- 
ing. 

The French Patent No. 2,287,432 discloses 
some fluorinated mono-and di-ethers, which, in the 
case of monoethers, correspond to the general 
formula: 

F -Rf -CFj -O -R -H 

wherein R f is a perflourinated aliphatic chain and R 
is a possibly substituted aliphatic radical. 

Also these fluoro-ethers are however unsuitable 
to undergo a dehalogenating reaction leading to the 
formation of fluoro-halogenated vinyl-ethers. 



The Present Invention 

Purpose of the present invention is to provide 
new fluoro-haio-ethers suitable to be dehaJogenat- 
5 ed to the purpose of forming the corresponding 
vinyl-ethers. 

Further purpose of the present invention is to 
provide a process for the preparation of fluoro-halo- 
ethers suitable to be dehalogenated to the purpose 
io of forming the corresponding vinyl-ethers. 

ft has now been surpisingly found by the 
present Applicant and this is one object of the 
present invention, that these purposes are achieved 
by means of new fluroro-haio-ethers of general 
75 formula: 

(R)nC(F) m -OCAF-CAF 2 (1) 

wherein A is selected from chlorine and bromine, R 
20 is an alkyl, cycloalkyl, aromatic, alkyl monoether or 
alkyl polyether radical containing from 1 to 20 
carbon atoms, partly or completely halogenated 
with bromine, chlorine, iodine and/or flourine as 
substituents, n is an integer selected from 1 and 2, 
25 m is an integer equal to 3-n, it being intended that 
the value n = 2 comprises the compounds in > 
which C is part of a cyclic ring. 

In the present invention the fluoro-halo-ethers 
of general formula (!) wherein A is chlorine and R is 
30 either a perhaloalkyl radical containing from 1 to 5 
carbon atoms and halogens of the type of fluorine, 
chlorine and/or bromine, or a perfiuoroalkyl mon- 
oether containing from 1 to 5 carbon atoms, are 
preferred. 

35 Examples of fluoro-halo-ethers being the object 

of the present invention are those having the fol- 
lowing formulae: 

CF 3 -CF 2 -CF 2 -0-CCIF-CC!F 2 

40 

cf 3 -cf 2 -o-ccif-ccif 2 
ccif 2 -cf 2 -o-ccif-ccif 2 
45 cci 2 f-cf 2 -o-ccif-ccif 2 
ccj 3 -cf 2 -o-ccif-ccif 2 
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CBrFj-CFj-O-CCIF-CCIFj 

CFj-O-CFiCFj-O-CCIF-CCIF, 

CiFs-O-CFjCFj-O-CCIF-CCIF, 

(CF 3 ),CF-0-CCIF-CCIFj 



(R) C(F) -0-F + CAF=CAF 

n m 

(II) (III) 



wherein A, R, n and m have the same meaning as 
described hereinabove. 

The fluoro-oxy-halo compound having formula: 
(B)nC(F)m -O-F (II) 

can be obtained, according to any known process, 
and in particular according to the process dis- 
closed in Italian Patent Application No. 19,847 A/85. 

The compounds being the object of the 
present invention, having the general formula (I), 
can be obtained by reacting the fiuoro-oxy-halo 
compound with the halogenated olefin, for example 
in the gas phase, under atmosphereric or slightly 
superatmospheric pressure, such as, e.g., up to 5 
atmospheres, at a temperature comprised within 
the range of from -80°C to 50° G. 

The reaction can be carried out by feeding the 
reactants as such, or diluted by inert gases or 
vapours, such as, e.g., N 2 , He, CF 4 , CCIF a , CCI 2 F 2 , 
CHCIF a , C a ClFs. C 2 Cl,F 4 . 

In the process being object of the present 
invention, concentrations of the sum of the reac- 
tants comprised within the range of from 1 to 50% 
by volume are preferred. 

Examples illustrative compounds having gen- 
eral formula (II) which can be used in the process 
being one object of the present invention com- 
prises: 

fluorooxy-pentafluoro-ethane; fluorooxy-2-chloro- 
tetra-fiuoro-ethane; fluorooxy-2,2-dichloro-trifluoro- 
ethane; fiuorooxy-2 f 2,2-trichioro-difluoro-ethane; 
fluorooxy-2-bromo-tetrafluoro-ethane; fluorooxy- 
heptafluoro-propane; fluorooxy-perfluoro-butane; 



The fluoro-halo-ethers being the object of the 
present invention have never been described in the 
technical literature and have the characteristic that 
both their groups -CAF-are reducible. This char- 
5 acteristic allows the corresponding fluoro-haloge- 
nated vinyi-ethers to be obtained by dehalogena- 
tion. 

According to another aspect of the present 
invention, the products of formula (I) can be ob- 
70 tained by a synthesis route starting from a fluoro- 
oxy-haio compound and a halo-olefin according to 
the reaction scheme: 

— ► CR) CCF) -0-CAF-CAF- 

n ra Z 

Cl) 



perfluoroethoxy-perfluoroethylhyopfiuorite; 
perfiuoromethoxy-perfluoroethyl-hypofluorite and 
their mixtures; perfluoroisopropylhypofluorite, and 
so forth. 

In the process being object of the present 
invention any halogenated olefin of general formula 
(III) can be used, on condition that both its groups - 
CAF-are reducible. Illustrative examples of pre- 
ferred halogenated olefins are* 1 ,2-difiuoro-dichloro- 
ethylene, 1 ,2-difluoro-dobromo-ethylene, 1-chloro- 
2-bromo-difluoro-ethylene, and so forth. 

To the purpose of better understanding the 
present invention and to show practical embodi- 
ments thereof, hereunder some illustrative but not 
limitative Examples are reported. 

Example 1 

To the top of a metal tubular reactor of 1 cm of 
inner diameter and of 1300 cm of length, cooled at 
-30 °C, an Na/CiF s OF gas mixture at 20% by vol- 
ume of C^FsOF is fed under an absolute pressure 
of 1 10 kPa; at a distance of about 300 cm from the 
top a C^CIFs/CCIF = CC1F gas mixture of 20% by 
volume of CCIF = CCIF is fed. The flow rate of the 
two streams is adjusted at 18.7 Nl/h each. The 
stream leaving the reactor is cooled to -80 °C and 
the condensate is distilled. 

After 6 hours of continuous feeding, 72 g is 
obtained of a fraction at 99% by weight of C,F s OC 
CIF-CCIF*. Yield 25% by mol. 

The product is identified by mass spec- 
trophotometry and has a boiling point of 60-62°C. 
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A sample of the so obtained product has been 
submitted to a dechlorination process by zinc 
dimethyisulphoxide at 40°C, with a yield higher 
than 90%. The corresponding fluoroviny lather 

5 

CaFsOCF = CFa 

Obtained has a boiling point of 9°C. 

Example 2 70 

The test is carried out as in Example 1, but 
feeding at the reactor top an N^CCIFrCFjOF gas 
mixture at 20% by volume of CCIF 2 -6 f 2 0F. 

After 10 hours of continuous feeding and sub- 75 
sequent distillation, 31 g is obtained of product at 
99%, which by mass spectrophotometric analysis 
has been identified as 



3. Fluoro-halo-ethers according to claim 2, wherein " 
the perhaloalky! radical contains halogens of the r 
type of fluorine, chlorine and/or bromine. 

4. Fluoro-halo-ethers according to ciaim 1, wherein 
R is a perfluoroaJkyl monoether radical containing 
from 1 to 5 carbon atoms. 

5. Fluoro-halo-ether according to any of foregoing 
claims, wherein A is chlorine. 

6. ~Fluoro-halo-ether according to claim 1 , of for- 
mula: 

CF 3 -CF 3 -0-CCIF-CCIF 2 

7. Fluoro-halo-ether according to claim 1, of for- 
mula* 



ccif 2 -cf 2 -o-ccif-ccif 2 ; 

the product shows a boiling point of 90-92°C. 
Example 3 

The test is carried out as in Example 1, but 
feeding at the reactor top an Ns/CFj-CFj-CF^OF 
gas mixture at 20% by volume of CF 3 -CF 2 -CF 2 -OF. 

After 10 hours of continuous feeding and sub- 
sequent distillation. 40 g is obtained of product at 
99%, which by mass spectrophotometric analysis 
has been identified as 

CF 3 -CF 2 -CF 2 -OCClF-CCIF 2 . 

Claims 



1 . Fluoro-halo-ethers of general formula: 
(RlnQF^-O-CAF-CAF, 

wherein A is selected from chlorine and bromine, R 
is an alkyl, cycloalkyl, aromatic, alkyl monoether or 
alkyl polyether radical containing from 1 to 20 
carbon atoms, partly or completely halogenated 
with bromine, chlorine, iodine and/or fluorine as 
substituents, n is an Integer selected from 1 and 2, 
m is an integer equal to 3-n, wherein the value n = 
2 comprises the compounds in which C is part of a 
cyclic ring. 

2. Fiouro-halo-ethers according to claim 1, wherein 
R is a perhaloalkyl radical containing from 1 to 5 
carbon atoms. 



20 ccif 2 -cf 2 -o-ccif-ccif 2 

8. Fuoro-haio-ether according to claim 1 of formula: 

cci 2 f-cf 2 -o-ccif-ccif 2 

25 

9. Fluoro-haJo-ether according to claim- 1, of for- 
mula* 

CCI T -CF 2 -0-CCIF-CClF 2 

30 

10. Fluoro-halo-ether according to claim 1, of for- 
mula 

CBrF 2 -CF 2 -0-CCIF-CClF 2 

35 

11. Fluoro-halo-ether according to claim 1, of for- 
mula: 

CF 3 -0-CF 2 CF 2 -O-CCIF-CC!F 2 

40 

12. Fluoro-halo-ether according to claim 1, of for- 
mula 

c 2 f s -o-cf 2 cf 2 -o-ccif-ccif 2 

45 

13. Fluoro-halo-ether according to claim 1, of for- 
mula 

(CF 3 ),CF-0-CCIF-CCIF 2 

50 

14. Fluoro-halo-ether according to claim 1 of for- 
mula: 

CF 3 CF,CF 2 -0-CC!F-CCIF 2 

55 
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15. Process for the preparation of the fluoro-halo- 
ethers according to any of foregoing claims, con- 
sisting in reacting a fluoro-oxy-halo compound with 
a halogenated olefin according to the scheme: 

5 

(R) CCF) -0-F + CAF^CAF — >* (R) C(F) -0-CAF-CAF- 

n m n m c. 

10 

wherein A, R, n and m have the hereinabove re- 
ported meaning. ^ 
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